A new genus belonging to the katydid tribe Copiphorini (Tettigoniidae: Conocephalinae) is established, Brachycaulopsis gen. nov., collected from the state of Chiapas, Mexico. Also provided are first descriptions for both the male of Conocephalus (Aphauropus) leptopterus Rehn & Hebard, 1915 (Conocephalinae: Conocephalini) and the female of Insara acutitegmina Fontana et al., 2011 (Phaneropterinae: Insarini).
Introduction
The cosmopolitan family Tettigoniidae consists of more than 1,200 genera and almost 7,000 species, distributed in 19 subfamilies (Eades et al., 2013) . Overall, for Mexico, there are 205 species recorded in 76 genera . For such a large and diverse family, there has been surprisingly little work on it within Mexico with only relatively few papers published over the last twenty years. These publications can be placed into loose groups based on their general content: song descriptions and sound-based taxonomy (Barrientos-Lozano and MontesTorres, 1997; Buzzetti and Barrientos-Lozano, 2011) , acoustic and morphometric comparisons to differentiate species (Barrientos and Hollander, 1994; Hollander and Barrientos, 1994) , mate choice and/or hybridization experiments (Barrientos-Lozano, 1998; Barrientos-Lozano, 2000) , and population estimations (Zúñiga et al., 2002) . Concerning morphological taxonomy, there have been some publications dealing with new taxa, but only for the subfamily Phaneropterinae. For example, Buzzetti et al. (2010) described a new genus, Pterodichopetala, in the tribe Odonturini and Fontana et al. (2011) described three new species in the tribes Insarini (Arachnitus apterus) and Odunturini (Insara oaxacae and I. acutitegmina). Additionally, Gorochov (2012) described two new species in the tribe Dysoniini (Lichenomorphus berezini and L. sinyaevi), and, finally, Barrientos-Lozano and Rocha-Sánchez (2013) added a second species for the genus, Pterodichopetala (P. alfredoi).
During field expeditions to southern Mexico in 2006 and 2011, a new genus, belonging to the tribe Copiphorini (Tettigoniidae: Conocephalinae), was collected. This tribe is distributed on all continents (except Antarctica) and consists of 430 species within 50 genera. In Mexico, there are 9 genera and 27 species listed for the tribe . Brachycaulopsis gen. nov., established herein, is very interesting due to the presence of brachypterous wings in both sexes.
Additionally, due to the fact that the original description of Conocephalus (Aphauropus) leptopterus Rehn & Hebard, 1915 (Conocephalinae: Conocephalini) was based only on a single female (Rehn & Hebard, 1915; Hebard, 1932) , and, after that, the male of the species was only illustrated (García-García & Fontana, 2008; Fontana et al., 2008) without any taxonomic description, a description of the male as well as further information on the female are also provided here.
Finally, during the 2011 expedition to southern Mexico we collected several females, from two localities, of the recently described (only from males) species, Insara acutitegmina Fontana, Buzzetti, Mariño-Pérez, & García García, 2011 (Phaneropterinae: Insarini) . These localities are located between the two from the original description, so the distribution still remains small because the two extreme localities are only 85 km apart ( Figure  1 ). 
Material and methods
Photographs of all preserved specimens (except the holotype of Conocephalus (Aphauropus) leptopterus) were taken in the Song Laboratory of Insect Systematics and Evolution at the University of Central Florida (UCF) using a Visionary Digital BK Plus Imaging System in combination with a Canon EOS 7D camera (and either a 65mm or 100mm lens) to take multiple images at different focal lengths. Following this, Zerene Stacker (v. 1.02) was employed to stack the image slices into a single focused photo and then Adobe Photoshop CS5 Extended was utilized, when necessary, to adjust light levels, background coloration, sharpness, and to add an accurate scale bar. Photographs of the holotype of Conocephalus (Aphauropus) leptopterus (Figure 2A-D) were taken on-site at its repository in the Academy of Natural Sciences of Drexel University in Philadelphia (ANSP) using a portable camera rig, a Canon 60D camera with a 100mm lens, and the stacking method described previously. All subsequent photo processing was performed as described above.
All scanning electron microscope (SEM) photographs were taken with a JEOL JSM-6480 in the Materials Characterization Facility, AMPAC at UCF.
Photographs of the habitat ( Figure 3 ) and a female of Brachycaulopsis jovelensis sp. nov. (Figure 4B ) as well as shots of the Insara acutitegmina females ( Figure 5A & B) were taken using a Nikon Coolpix S2 while on-site collecting the now-preserved specimens seen in most of the other figures. The photograph of the male of Brachycaulopsis ( Figure 4A ) was taken from a previous work by Fontana et al. (2008) in which it had not yet been named (recorded only as Copiphorini). Photographs of the habitat as well as living specimens of Conocephalus (Aphauropus) leptopterus (Figures 6A & B and 7A & B) were taken using a Nikon D70 digital camera with a 105mm Sigma micro lens. Anatomical measurements for almost all specimens were made in the U.S. using a Reichert 570 Stereo Star Zoom (0.7x to 4.2x) microscope with a 50 micrometer lens inserted into the right eyepiece. The same measurements were made in Italy for Conocephalus (Aphauropus) leptopterus specimens with the assistance of an Optech EMX-210-2 dissecting microscope. Description. General. Body slender, both sexes brachypterous with integument moderately rugose (Figures 8A and 9A) . Fastigium subconical, elongate, and about two times as wide as scape at base; ventral projection of fastigium does not meet weakly convex frons; eyes small. All legs long and slender with a lack of spines on the fore and middle legs as well as all tibiae. Male cercus with two spines curving strongly inwards at apex of each; ovipositor the length of the body and almost straight, tapering gradually to an acute apex. Male and female copulating on a fence post-while mating, the pair place their heads in opposite directions with the female in a dorsal-ventral position and the male in a ventral-dorsal position. During the act, the female adheres to the substrate using all her legs while the male is connected to the female by the terminalia, clinging to the female ovipositor with his jaws, fore, and median legs while his hind legs are attached to the substrate.
Head. Subconical, long fastigium about twice as wide as scape at its base and with ventral projection that does not reach the weakly convex frons; small eyes; weakly asymmetrical; mandibles ( Figure 9A-D) .
Thorax. Sulcus present and mostly linear ( Figure 9D ); thoracic auditory spiracle large, elliptical, and hidden completely beneath the lateral lobe of pronotum.
Wings. Tegmina reduced in both sexes, extending beyond the middle of hind femora in males and ending anterior to the same in the female ( Figures 8A and 9A ). Stridulatory apparatus of male well-developed ( Figure 9E -G); hind wings vestigial and unfolded in situ.
Legs. All legs thin; fore coxae with dorsally-located spine, elongate and forward-projecting; all tibia as well as fore and mid femora lacking spines entirely (Figures 8A and 9A) . Tympanum of fore tibia closed bilaterally with tympanal slit facing forward, tympanal area weakly swollen.
Terminalia. Male cerci with two strong apical spines each, both bent inwards at a sharp angle ( Figure 10B & C); male subgenital plate with a pair of styli ( Figure 10C ). Female cercus subconical ( Figure 11A & B). Ovipositor as long as female body and mostly straight, but bent slightly and tapering towards apex .
Coloration. Live and dried, mounted specimens light green ( Figures 8A and 9A ). Etymology. The new genus, Brachycaulopsis, is named after its affinity to the genus Caulopsis Redtenbacher, 1891, from which it can be easily separated by its being brachypterous, hence the combination of "brachy" and "caulopsis".
Taxonomic Placement. All members of Conocephalinae have the fastigium of the vertex extended beyond the anterior margin of the head between the base of the antennae and the pronotum possesses either a single transverse sulcus (as in Brachycaulopsis) or none at all (Scudder and Hubbard, 1897) . Species within Copiphorini are united by a variety of characters, many of which are present in Brachycaulopsis, such as an elongated head and fastigium that are each in the shape of a cone , the absence of a fastigial groove (Figures 8B and 9D) , the width of the fastigium's base being greater than that of the first antennal segment ( Figures 8B and 9D ), the presence of spines on a margin of the hind femora, hind tibiae with spines on both sides, and brachypterous wings (Figures 8A and 9A) (Bailey, 1979) . Figure 9B ) (Naskrecki 2000) . However, two unique and peculiar characters easily separate Brachycaulopsis from Caulopsis as well as from other Copiphorini. First and foremost, according to Redtenbacher (1891) , the original description for Caulopsis, the wings should be long, which they are not because the wings of Brachycaulopsis are brachypterous (Figures 8A and 9A) . Additionally, the ventral side of the extended fastigium possesses an obvious projection, but, unlike in Caulopsis, it does not meet the frons (Figure 11B & C) (Naskrecki 2000) . Thus, it is the decision of the authors that these combined characters warrant the establishment of this new genus. Description (of male except where specified -main body measurements of type material are given in Table 1 ) General. Body slender, both sexes brachypterous, tegument moderately rugose ( Figures 8A and 9A ). Fastigium of vertex about two times as wide as scape at base, long, subconical; projection on ventral side of fastigium not reaching frons; frons weakly convex; genal carinae absent; eyes small. All legs long and slender; fore and middle legs completely without spines. Male cerci armed apically with two strongly incurved spines ( Figure  10B & C); ovipositor as long as entire female body, almost straight, gradually tapering to acute apex (Figures 8A and 11A-C). (1) Total length: from vertex to apex of hind femur.
(2) Tegmina length: exposed portion in lateral view (starting at costal vein in males).
Head. Fastigium subconical, about twice as wide as scape, forming a straight line with occiput ( Figure 9B-D Thorax. Dorsal surface of pronotum rugose and flat, anterior margin straight, posterior margin weakly convex ( Figure 9D ) (almost straight in female (Figure 8B) ); transversal section of pronotum subtrapezoidal; lateral carinae absent, but lateral sides of pronotal disk are marked on each side by a thin white band running parallel with an inner reddish-brown line. Lateral lobes with posterior angle rounded; humeral sinus not deep. Lower margin of lateral lobes almost straight, gently sinuose with anterior half feebly concave and posterior convex. Sulcus obvious, mostly linear, and located along the posterior edge of the first third of the pronotum. Thoracic auditory spiracle large, elliptical, and completely hidden under lateral lobe of pronotum. Prosternum armed with two thin, conical, widely-separated spines; meso-and metasternum with lateral lobes of basisterna subtriangular.
Wings. In both sexes, tegmina reduced, surpassing the middle of hind femora in males and, in the female, ending anteriorly to it. Tegmina subtriangular, ending with acutely-rounded apex. Anterior and posterior margins convex ( Figures 8A and 9A ). Male tegmina with basal portion of costal vein thickened and whitish with traces of reddish-brownish on inner margin continuing the pronotal disk's lateral band and forming shapes akin to rounded brackets: "( )" (Figure 9D ). Stridulatory apparatus of male well-developed, almost straight: stridulatory area of left wing scarcely thickened ( Figure 9E) ; stridulatory file short and almost straight with a maximum width of 100 µm, and consisting of 51 thin and narrow teeth ( Figures 9G and 12A & B) . Mirror of right tegmina suboval (Figures 9F and 13A & B) and scraper comprised of 36 thin and narrow teeth that are gently arched. Hind wings vestigial, unfolded in situ; about 4/5 of tegmina.
Legs. All legs thin, fore coxae with elongated, forward-projecting spine located dorsally. Fore and mid femora and tibia completely lacking spines; hind femora armed apically on lower margin with one spine in both sexes on inner side and with 4 to 6 spines in males and 7 in females on external side; in both sexes, hind tibiae without any spines on ventral side, but with a few thin spines on both apical margins of dorsal side. Apex of fore and middle tibiae with only two movable spines. Apex of hind tibiae with 2 pairs of ventral and 1 pair of dorsal movable spines. Tympanum of fore tibia bilaterally closed, tympanal slit facing forward; tympanal area weakly swollen.
Abdomen and terminalia. Dorsal surface of abdominal tergites smooth, unmodified ( Figure 10A & B) . 10 th tergite in male with widely rounded to obtusely angular concave posterior margin and two lateral triangular expansions. Supra-anal plate elongated, triangular. Male cercus with two strong spines at apex, both bent inwards at a right to acute angle; upper spine half as long as lower one; both spines flattened, subconical with acute dark apex ( Figure 10B & C) . Male subgenital plate with a pair of styli and concave, rounded posterior margin ( Figure  10C ). Female cercus subconical, slender and straight ( Figure 11A & B) . Ovipositor as long as female body, almost straight, slightly bent upwards, upper and lower margins almost parallel, and apex acutely-rounded (Figures 8A and 11A-C); ovipositor length = 18.76 mm and width = 1.12 mm. Ovipositor longer than hind femur (ratio ovipositor/ hind femur = 1.675). Coloration. Live and dried, mounted specimens light green ( Figures 8A and 9A ). Apex of ovipositor brownish ( Figure 11A) (Figures 1 and 3) .
Type material. Male holotype and three paratypes (two males and one female) from type locality. 7-XII-2011. Type depository. Male holotype, and one male and one female of paratype series in UCFC. One male of paratype series in CPF.
Etymology. The specific epithet for this species, jovelensis, is derived from the Tzotzil name for the type locality: Jovel (pronounced ho-vell), meaning "the place in the clouds", which is also known as San Cristóbal de las Casas, the official government name. Tzotzil is a Maya language that is spoken by the indigenous people of the region and is also one of the most wide-spread native languages in the state of Chiapas.
Ecology. Adults of the species have been found in dense grasses patches within pine forests. Description (of male except where specified-main body measurements of examined specimens are given in Table 2 .). (1) Total length: from vertex to apex of hind femur.
Head. Fastigium from above subrectangular, 2.5 times as long as wide and about 0.7 times as wide as scape, forming a rounded line with occiput. Ventral side of fastigium of vertex rounded, hardly protruding over the separation with frons; frons weakly convex. Eyes small relative to head size, well-protruding and tegument of head smooth ( Figures 14B and 15B & D) with face oval and mandibles symmetrical.
Thorax. Dorsal surface of pronotum smooth, concave with anterior and posterior margin weakly concave; transversal section of pronotum cylindrical; lateral carinae absent ( Figures 14B and 15B & D) . Lateral lobes subtriangular with posterior margin almost straight; humeral sinus not deep. Anterior margin of lateral lobes convex. Fairly linear sulcus at posterior end of the second third. Thoracic auditory spiracle large, elliptical, and almost completely hidden under lateral lobe of pronotum. Prosternum armed with two thin, cylindrical, widelyseparated spines; meso-and metasternum with lateral lobes of basisterna subtriangular, emarginated.
Wings. In both sexes, wings absent, Tegmina strongly reduced. Male tegmina subtriangular, rounded at apex, hardly surpassing the end of the first abdominal tergite ( Figure 14A & B) ; female tegmina extremely reduced and as small as eyes, separated, lateral ( Figure 15A-D) . Stridulatory apparatus of male well-developed; stridulatory file and scraper both short and with the former consisting of 37 thin and narrow tooth ordered in a gently sinuous line ( Figures 14C and 16A & B) and 43 on the latter ordered in a sinusoidal line ( Figures 14D and 17A & B) . Mirror of right tegmina subquadrate ( Figure 14D ). Legs. All legs thin ( Figures 14A and 15A & C) , fore coxae with elongated, forward-projecting spine located dorsally. Fore and mid femora completely lacking spines except for genicular lobes and fore and mid tibia armed only ventrally with 8 coupled sets of thin and dark spines. Hind femur without consistent genicular spines; hind tibiae armed dorsally with strong black spines on apical portion along ¾ of total length and also armed ventrally with thin dark spines at apical portion along 1/3 of total length. Tympanum of fore tibia bilaterally closed with tympanal slit facing forward; tympanal area weakly swollen.
Abdomen and terminalia. Dorsal surface of abdominal tergites smooth, unmodified. 10 th tergite in male protruding in a subtriangular expansion formed by two digitiform-joined portions (Figures 18A & B) . Supra-anal plate poorly developed in both sexes. Male cercus very peculiar, subtrapezoidal, with a short, rounded, subtriangular apical tooth, a long, thin, incurved subapical spine and, posteriorly to the latter, an upcurved, sigmoid, short spine ( Figures 18B & C) . Remarks. Rehn and Hebard (1915) were apparently unable to obtain and describe a male of this species. Photographs of the type specimen (female) (Figure 2A-D) as well as digital copies of Rehn and Hebard's (1915) original description ( Figure 21A & B) and drawings ( Figure 22A & B) are also provided here for comparison and for the sake of completeness in terms of updating the description for this species.
The subgenus Aphauropus Rehn & Hebard, 1915 was defined based on the presence of a single pair of spurs at the distal extremity of the hind tibiae ( Figures 21A & B and 22A) . The small size and extremely reduced tegmina of this species means that it can be easily confused with immature individuals of other related taxa.
Ecology. Nymphs of the species are active from August to November while adults are active from August to December ( Figure 6B ). This species lives in meadows in wooded reforested habitats (García-García & Fontana, 2008) ( Figure 6A ). Material examined. 1 female holotype. Mexico, Nayarit. Tepic (ANSP) (Figure 2A-D Insara acutitegmina is a short-winged Tettigonidae from Mexico, recently described using only male specimens (Fontana et al., 2011) (Figure 23 ). Recently-collected material from Mexico by the authors provided further specimens from geographically-close localities and included female specimens as well. The description of the female of this species completes the morphological knowledge of this interesting taxon.
Female description. Head. Fastigium of vertex narrow, laterally compressed, subhorizontal, with a marked medio-longitudinal sulcation in anterior portion; sides divergent posteriorly; fastigium of vertex in contact with facial fastigium; both anteriorly flat when viewed laterally ( Figures 24B and 25B ). Eyes oval in lateral view, highly prominent from above. Antennae filiform, very long, thickened basally with 2 nd antennal joint slightly more than half as long as 1 st joint ( Figures 24A and 25A ). Dorsal portion of pronotum constricted medially; disk flattened, with distinct lateral carinae; posterior margin wider than anterior one, gently convex and slightly incised in the middle ( Figures 24B and 25B) ; lateral lobes angularly inserted into disc, caudal margin of lobes sinuate and humeral sinus marked.
Wings and legs. Tegmina abbreviate, about half of hind femur length, narrowly tapering, and with rounded apex. Wings present and slightly shorter than tegmina. Fore and middle femora apically carinate dorsally; genicular lobes of hind femora armed with only one spine with rounded apex. Fore tibiae with basal extremity highly swollen, narrowing below tympanum, which is open on both sides (Figures 24A and 25A) . Abdomen and terminalia. Abdomen dilated; tergites dorsally angulated in the middle of posterior margin; last abdominal tergite depressed in the middle. Cerci conical, stout, 2.5 times as long as wide at base ( Figure 26A &  B) . Subgenital plate subtriangular, elongated, with narrow truncate apex; a barely detectable rounded expansion showing at each side. Ovipositor gradually upcurved; dorsal valvae slightly longer than ventral and both acutely pointed; apical portion of both valvae denticulate ( Figure 26A-C) .
Coloration. Two color morphs: brown ( Figures 5A and 24A & B) and green ( Figures 5B and 25A & B) . Brown form. General body color brown, pronotal disk with dark lateral spots at anterior and posterior margins; postocular region with disintegrating dark bands. First abdominal tergite with two dorsolateral subrectangular dark spots; second to fourth abdominal tergites with median blackish band, increasing in size from 2 nd to 4 th , laterally outlined by a thin whitish line. Green form. General body color light green with dark spots and bands more or less as in brown form, but less defined on head and pronotum. Remarks. The two female forms share the main morphological characters, especially in the shape and size of the head, pronotum, and tegmina shape as well as the peculiar dorsal pattern on the abdomen. The female of Insara acutitegmina is distinct from the female of I. oaxacae for two main reasons: 1) tegmina length is as long as in the male and 2) its terminalia curve upwards gently while I. oaxacae's terminalia curve upwards sharply. The two new localities provided do not modify the distribution of the species, which is restricted to Chiapas, Mexico (Figure 1 Ecology. Adults of the species have been found in dense grasses within pine and oak forests. 
Discussion
More species await discovery if recent expeditions made by the authors are any indication of the diversity of species. However, katydids are often elusive, camouflaging themselves well to skillfully blend into their surroundings and they are more often heard than seen. The camouflage, notorious in this family, may be one reason that quite a few of the recent publications on the family in Mexico have focused on acoustics (Barrientos and Hollander, 1994; Hollander and Barrientos, 1994; Barrientos-Lozano and Montes-Torres, 1997; Buzzetti and Barrientos-Lozano, 2011) . Few taxonomists work with this group in Mexico for a variety of reasons. More work on the taxonomy of Mexican species is likely to lead to discoveries in other fields, such as morphology, ecology and behaviour.
